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Chapter 1. What you find in this book

This book is divided into the following sections:

Introducing DB2 PM

A brief overview of IBM DB2 Performance Monitor for OS/390 (DB2 PM) and its
basic functions and relation to DB2(R).

DB2 PM scenarios

Scenarios showing how DB2 PM can help you with specific performance issues,
such as managing poor response times and coping with lock suspension
problems.

What's new in Version 6

A description of new functions that were added to DB2 PM and an overview of
how DB2 PM supports the latest enhancements of DB2 Version 6.

Planning for DB2 PM

The system requirements for installing and running DB2 PM and sources where
you can get more information about DB2 PM.
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Chapter 2. Who this book is for

This book is for all users of DB2 who want to get a general overview of DB2 PM

functions and benefits, and for those who are already using DB2 PM and want to
upgrade to Version 6.

It explains how DB2 PM can help you identify resource usage that could influence
DB2 performance. However, it does not show how to use DB2 PM. This information
is given in the manuals accompanying the product.
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Chapter 3. Introducing DB2 PM

The performance challenge

Enhancing database performance has become an important subject in data
processing, where there is a constant and growing need to save time and
resources.

In addition, to gain and sustain a competitive advantage, it becomes more and
more important to get optimum performance from your database management
system. Monitoring performance can help find bottlenecks and identify
performance-critical areas.

To achieve these objectives, you need a tool that is capable of monitoring the
performance of IBM’s relational database server DB2, and that provides useful
support when it comes to enhancing DB2'’s performance and resolving critical
performance issues. The following pages show how DB2 PM can help you meet
this challenge. And this well into the year 2000, as DB2 PM also supports the
calendar for the next millennium.

DB2 and DB2 PM—a well-matched team

Version 6 of DB2 UDB for OS/390 includes more optional features than prior
releases:

» DB2 Performance Monitor

» DB2 Data Propagator

» DB2 Buffer Pool Tool

* DB2 Administration Tool

* Net Data for OS/390

* DB2 Installer

» DB2 Visual Explain

» DB2 Estimator for Windows

* DB2 Connect for Windows

» DB2 for OS/390 Control Center enablement
* Query Management Facility and QMF for Windows

Together with these features, DB2 Version 6 represents IBM’s relational database
server for OS/390(R). In response to customer and market demands, it provides
powerful client/server capabilities and functional enhancements to simplify usability
and improve productivity. And you can trust its reliability, as all server components
are integration tested by IBM.
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Provides Performance Analysis and Tuning function

DB2's workstation-based Performance Analysis and Tuning function is designed to
simplify system administration. You can use this function to access subsystem
statistics data. This function also gives you field tuning recommendations to help
you analyze and improve your system performance. Workstation Analysis & Tuning
is delivered to DB2 licensees free of charge and is packaged on the media with the
DB2 PM Try-and-Buy feature. In order to utilize this capability, you must install
DB2 PM Try.

Full analysis and tuning functionality to optimize your DB2 systems and DB2
applications is available through the DB2 Performance Monitor feature.

Guarantees protected investment

DB2 PM provides complete coverage of the latest DB2 enhancements and helps
you get the most out of the latest DB2 version. Whenever you move to a new
version of DB2 you can be sure that DB2 PM is there with you to support all the
new features in DB2. And previous versions of DB2 are supported as well.

The close relation between DB2 and DB2 PM development ensures that your
performance issues are in the best of hands and your investment in DB2 is
protected. Of course, DB2 PM is also used by DB2 development and IBM’s
performance measurement group to test the performance of a new DB2 version
before it is released.

Ensures reliable information

DB2 PM uses only the official DB2 application interfaces. Therefore you can trust
the accuracy of the data delivered by DB2 PM.

Can be ordered as one product

6

You can order DB2 PM Version 6 as a feature of DB2 Version 6 along with it or at
a later time.

In any case, you will get DB2 PM Version 6 when you order DB2 Version 6. Test it,
free of charge, for 90 days from the date you install it. If you decide to keep

DB2 PM, you can order it any time during the try-and-buy time. If you do not
acquire a license before the try-and-buy program ends, DB2 PM is deactivated on
your system, but you can still access your subsystem statistics data. You can
reactivate DB2 PM, however, any time without having to reinstall. Simply install the
DB2 PM Buy feature of DB2 for OS/390 Version 6, which you can order from IBM.
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DB2 PM - your best choice for ultimate performance

DB2 generates and collects data about its own performance, called instrumentation
data. However, DB2 itself has no reporting facility to evaluate and present this data.
This is where the DB2 PM feature comes in. It lets you monitor DB2 and DB2
applications, and helps you create and interpret data about their performance. All
this in an easy-to-understand form and to any level of detail.

You can use DB2 PM to:
* Monitor DB2 and DB2 applications online
* Get alerted immediately when problems occur

* View and examine the status of a DB2 subsystem and its applications while they
are currently active or investigate events and performance problems that
happened in the past

* Monitor individual data sharing members or entire data sharing groups

* Monitor applications running in a Sysplex Query Parallelism environment, even if
the parallel tasks are executed on different processors

* Analyze performance problems online or through a vast set of detailed reports
* Obtain tuning recommendations

* Have the access paths of your SQL statements explained in order to optimize
them

* Recognize periodic exceptions and event exceptions and take appropriate
actions by means of a user exit

» Restrict user authorization to specific areas or specific threads
» Recognize trends and anticipate potential bottlenecks

DB2 PM’s output gives you valuable hints on potential performance problems and
useful assistance for corrective and preventive measures. By automating routine
tracking activities, such as monitoring DB2 exceptions, DB2 PM gives the database
administrator and the application and system programmer more time to focus on
other tasks.

Gives snapshot, recent, and historical information

No matter whether you need to know what happened last week, yesterday, a few
minutes ago, or just now, DB2 PM keeps you informed about every moment in
time. Using DB2 PM you can view and examine:

» Currently active applications

* Active DB2 subsystems

» Events that happened in the recent past

» Performance problems in the more distant past
* Trends over a period of time

DB2 PM presents the status of a DB2 system or its applications at any time. You
get the information you want with the detail you need.
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Views online DB2 activity

With DB2 PM you see what is going on in your system. The Online Monitor
observes and records selected activities within DB2 and DB2 applications. Using
the DB2 PM Online Monitor you can obtain a snapshot view of currently active
programs. The exception processing function can recognize significant deviations
from the norm and notify the user who is working with the Online Monitor.

Besides a host-based Online Monitor, DB2 PM also provides a Workstation Online
Monitor, which comes as an OS/2(R) and a Windows NT version. This Workstation
Online Monitor substantially improves usability and simplifies online monitoring and
problem analysis. It is integrated with the Control Center of DB2 UDB and can be
invoked from that Graphical User Interface (GUI). The Workstation Online Monitor
has some significant advantages:

* Eliminates the need to monitor through TSO.

* Improves your efficiency with an easy-to-use graphical user interface.
* Monitors multiple subsystems concurrently.

» Offers tuning recommendations on a per-field basis.

* Fully exploits all of the new functions of DB2 Version 6.

Viewing thread activity

This function lets you examine the current activity of all active threads connected to
a DB2 subsystem by viewing key values for all DB2 threads. A summary window
displays an overview of important thread-related data. From there you can select
any thread to get a detailed view for further investigation. A History function lets you
view data that was collected in the past. And there is a connection to Visual Explain
S0 you can examine the access paths and processing methods chosen by DB2 for
the currently executing SQL statement.

Viewing DB2 subsystem statistics

8

The statistics windows inform you about the DB2 system activity and provide you
with system-wide performance data, helping you check the efficiency of your
subsystems. Here too, a History function is available so you can view past data.
And it also includes the view of data in a delta or interval time frame, which you can

specify.
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The system health panel shows vital statistics data of your DB2 subsystem as
snapshots in a graphical format.

Ff] DEE1 - System Health =] E3
v @
G lallel #lle
Settings | Details | | Start | Set Ref | | Help

EDM pool Buffer pools SOL activity Locking activity Log manager

Pages in use 1596

DBD 1.6 %
SKCT 5.0 %
SKPT 1.6 %

PT 1.3%
Pages used for cache 34.5%

Figure 1. System Health window

Detects out-of-line situations immediately

Exception processing lets you focus on programs or subsystem statistics values
which are outside defined limits. This way you can optimize service levels by
identifying performance problems in a DB2 subsystem, or performance problems
with application programs. And you can take advantage of a provided user exit,
which is capable of issuing alerts via NetView. Using this function, you are
immediately notified about problems for both thread and subsystem counters.

Exception profiling helps you establish reasonable limits based on trace data
derived from your site-specific workload. You can determine the percentage of input
data that should trigger a problem or warning. Then exception profiling uses your
input data to calculate appropriate threshold values.

With exception processing you can monitor threshold-based exceptions, but also
exception events such as authorization failures, deadlocks, and timeouts. With the
exception threshold editor, you can set limits on most aspects of your system. For
example, if you are concerned about the performance of a new application, you can
set a maximum time limit. If you want to be aware that a problem is developing, you
can also set a warning threshold.

When an exception occurs, it is reported in an exception log. Each threshold-based
exception is listed with its begin time and end time. No end time indicates that an
exception is still active. This way you can easily recognize if an exception occurred
for a longer period of time or if it was just a temporary situation.

You can select any exception for closer examination.
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Provides a wealth of report sets
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The DB2 PM reporting facility presents performance information about details of
events in reports, graphs, and data sets. The system-wide performance data shows
information about CPU times, buffer pool usage, locking, 1/0 activity, and more. For
a particular application, you can find out, for example, the elapsed time, the time
spent in DB2, the time it was suspended, the read and write activity involved, the
locks obtained, and the SQL statements executed.

DB2 PM’s reporting facility generates output that is grouped into the following
report sets:

» Accounting . Gives you information about particular applications and various
areas of performance. You can use this report set to determine the efficiency of
an application.

» Statistics . Summarizes system-wide performance data for various areas of
performance, such as elapsed times and high-level information about SQL
activity, locking, and buffer pool utilization. You can use this report set to
determine the efficiency of a subsystem.

* SQL Activity . Identifies the SQL statements and the associated workload. Run
this report set if your performance problem seems to be with the SQL
statements.

* Locking . If the other report sets indicate that the problem is with locking activity,
you can generate the appropriate locking report set.

» 1/O Activity . Use this report set to investigate problems associated with read,
write, and logging activity.

» System Parameters . Shows information about the configuration of your DB2
subsystem.

» Explain . Provides information about the access path selected by DB2 for SQL
statements for a plan, package, or QMF(TM) query. You can use this information
in application design and problem determination.

* Record Trace . If none of the above report sets can identify the cause of the
problem, a record trace can be useful. The record trace formats selected
instrumentation records into report entries that are easy to comprehend.

» Utility Activity . Run this report set if a DB2 utility or bind seems to be the cause
of your performance problem.

« Audit . Shows information concerning authorization and the users of specific
resources.

Reports and traces are usually printed, but you can also store them in sequential
data sets and load them into DB2 PM'’s performance database for additional
analysis. They give you comprehensive and in-depth information about any area in
your application or DB2 subsystem.
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Supports data sharing

DB2 PM monitors the use of DB2’s data sharing resources for entire data sharing
groups as well as for individual members of a group.

Both reporting facility and Online Monitor provide important data sharing indicators,
such as:

» Global locking and group buffer pool usage
» Data sharing system parameters and group buffer pool changes
* Cross-invalidation

The statistics, locking, audit, and accounting report sets provide both group
reporting and reporting by member. The other report sets provide reporting by
member.

Group-scope reporting

Group-scope reports show information about the performance of an entire data
sharing group. Data generated by all members of the group are merged to give a
comprehensive picture of the use of a shared resource.

Group-scope reporting is especially helpful when you use MVS Workload
Management (WLM) functions to balance your workload across a data sharing
group. In such an environment, applications can be dynamically scheduled to run
on different data sharing members.

Accounting group-scope reports help you get a complete picture of the resources
an application has used, no matter on which members it ran. Performance data of
applications that ran on several members can be summarized by member and for
the whole data sharing group.

Member-scope reporting

Reports are also provided for individual members of a group, called member-scope
reports. DB2 PM can report data from several DB2 subsystems within a data
sharing group.

Supports Sysplex Parallelism

Sysplex Query Parallelism is a very powerful performance feature of DB2. It allows
parallel tasks to run on any member of a data sharing group, even on different
central processor complexes (CPCs).

The Accounting and SQL Activity report sets support Sysplex Query Parallelism in
the same way as they supported CP Query Parallelism in earlier versions. The data
of the originating task is combined with the data from all parallel tasks, regardless
of which data sharing member they were executed on. You still get an application
view of the thread as you got it for CP Query Parallelism.

Although the CPU time of the originating task and the parallel tasks might not be
comparable if the tasks run on processors of different speed, DB2 PM can adjust
the CPU times of the parallel tasks, so that they are normalized to the processor
speed of the originating task. This guarantees that the CPU times of the originating
task and the parallel tasks can be analyzed in a meaningful way.
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Supplies various presentation styles

DB2 PM delivers the depth of information you require. You can select a
comprehensive set of specialized reports and traces with different levels of detail for
different areas of performance, or view the information online in panels and
windows in a form that is easy to comprehend.

To generate the reports, you either type the appropriate DB2 PM command, specify
the output data set, and submit the job. Or you create the job control by using
panels and menus.

Supports tailoring of reports

You can customize the layout of your reports to meet your individual requirements,
whether you are an application programmer, database administrator, or a capacity
performance specialist. Tailoring is easy and can be done without changing the
program. DB2 PM lets you generate report layouts that meet your needs best. You
can make reports more compact by excluding fields or entire blocks, or you can
make them more detailed and informative by including or rearranging blocks and
fields.

Lets you focus on specific data

The amount of data generated from continuous monitoring of a DB2 subsystem can
be vast. DB2 PM supplies several options that help you limit the data presented in
reports and focus on the level of detail you need:

» Exception processing . Shows only those entries that have values outside
specified limits. You can set different limits for various types of applications (such
as batch, online, QMF) or various users.

* Time and identifier filters . Lets you filter data by specific identifiers, such as
user ID or plan name. Then only data pertaining to these identifiers is reported.
Or you can specify the start and end time to monitor your system, for example,
during peak hours only.

* TOP reporting . Shows the highest usage of a particular resource.

» Ordering by interval . Displays DB2 activity at time intervals. This is especially
useful in trend analysis and identifying peak periods.

Assists in planning your system’s capacity

12

Besides its power in striving for optimum performance, DB2 PM can also serve as
a planning tool for optimizing your resources. You can use it to realize trends and
anticipate potential bottlenecks already at an early stage. This helps you discover
problems before they actually occur, and take appropriate action in time.
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Explains SQL statements

DB2 PM’s explain function helps you improve the quality of your application
programs. It allows you to prototype and tune SQL statements during coding and
helps prevent SQL problems even before executing a program. The explain function
analyzes and explains the access path and processing methods DB2 has chosen
for an SQL statement in a format that is easy to comprehend.

What is more, you need not leave your current editor session to evaluate the
performance of a new DB2 application. You can have SQL statements explained on
a local or remote DB2 system while editing the source of your application. The
explain facility supports Assembler, C, FORTRAN, COBOL, PL/I, or SPUFI source
files.

You can specify the name of the DB2 subsystem DB2 PM should connect to, and
on which remote subsystem the explain process is to be performed. So you need
not worry if you can only connect to your local DB2 test system. You can still have
your SQL statements explained on the remote DB2 production system, as long as
DB2 PM can connect to it from the local DB2 system. With DB2 PM’s explain
function you can analyze plans and packages. By using this function, you will find
that the productivity of your application development will noticeable improve. And if
you are using the Workstation Online Monitor, you can take advantage of Visual
Explain to present DB2 explain data in a graphical format.
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Chapter 4. DB2 PM scenarios

While you are working with DB2 applications, you are often faced with performance
issues such as:

* Unsatisfactory response times

* Problematic transactions

» Performance objectives that have to be met

» Trends that have to be observed over a period of time

» Unusual situations, for example, constraints acting on an application

The following sections lead you through scenarios to show how DB2 PM can help
you manage your performance objectives.

Finding the cause for poor response time

This scenario shows how you can use DB2 PM'’s exception processing function to
identify a response time problem with an application.

To find out where too much time is consumed, you monitor the critical application.
The exception processing function helps you identify performance-critical areas by
setting time limits for fields that you think will signal poor performance in your
environment.

Only data exceeding these limits is reported and you can easily recognize where
the time-critical factors are hiding.

Setting individual time limits

The first step in finding the time-critical event is to define a time limit. In DB2 PM
these limits are called exception thresholds. You are provided with a set of sample
exception thresholds to help you get started.

You can choose from several categories of exception thresholds. In this example,
you focus on Elapsed, CPU, and Waiting Times , because you want to find out
about the elapsed time in the application. Once you have selected this category, the
Elapsed time in application (class 1)  gets focus. Now you can enter threshold
values in the red-bordered Problem level box and the yellow-bordered Warning level
box.

Or you can use the Exception Profiling function to help you find reasonable
threshold values. To do this, type asterisks (*) in the warning and problem threshold
fields of the Edit Exception Threshold Set window. Then export and transfer this
threshold set to the host server where the actual values for these fields are
calculated by the Exception Profiling function.
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Sample - Edit Exception Threshold Set [_0]
DEZPM Thresholds “iew Help
= = E=] = 5
= [ B
All fields | Defined | Active | | Periodic log | Event log
Threads Exception field ‘Elapsed time in application [Class 1]
Elapsed, CPL. and waiting times lapsed time in application [Class 1] .
IFl and D ata Capture activity Total wait time in application (Class 1] Problem level: Warning level:

Bufter Pools achivity

SOL Statements

Subsystem events

Locking activity

RID List processing

Query parallglism
Distributed activity per location
Group Buffer Pools activity
Data sharing locking activity
MNested SOL activity

Large Dbjects

DEZ Subsystem statistics

Distributed activity

IF1 activity

EDH Pool activity
Opendclose activity
Plan/package processing
Log achivity

Buiffer Pools activity

SOL statements

Subsystem events

Locking activity

RID List processing

Query parallelism

Distributed activity per location
Group Buffer Poals activity
Data shaiing locking activity
Nested SOL activity

DEB2 Conmands Activity

DEB2 Instrumentation Statistics
Global Group Buffer Pool Statistics

| arae Mhiects

G

I~ |

CPU time in application (Class 1)

Elapsed time in DB2 [Class 2]

CPU time in DB2 [Class 2]

Total wait time in DB2 [Class 2)

Total Class 3 suspensions time

Total Class 3 suspensions

Lock/latch suspensions time [Class 3]
LockAatch suspensions [Class 3)
Spnchronous 10 suspension ime [Class 3]
Synchionous 1/0 suspensions (Class 3]
Other read 140 suspension ime [Class 3]
Other read 1/0 suspensions [Class 3]
Other wite 1/0 suspension time (Class 3]
Other write 1/0 suspensions [Class 3)
Services tazk switch suspension time [Class 3
Services task switch suspensions [Class 3)
Elapsed time [Class 7)

DEZ CPU time [Class 7]

Total wait time [Class 7]

Total Class 8 suspensions time

L___1F
By total A

W Active & Upper " Lower

?

Connection name
Correlation harne:
Correlation number
Flan name

Primary authorization

Requesting location

Total Class 8 suspensions Buffer pool ID

Lock/latch suspensions time [Class 8]

LockAatch suspensions [Class 8) Local lacat ’7
Synchionous 1/0 suspension time [Class 8] ocallocation

Synchionous 1/0 suspensions (Class 8] ’77
Other read 1/0 suspension time [Class 8] iy G

Other read 1/0 suspensions [Class 8]

Other wite 1/0 suspension time (Class 8]
Other write 1/0 suspensions [Class 8)
Services tazk switch suspension time [Class 8
Services task swich suspensions [Class 8]
Accumulated TCB time of a tiager
Accumulated elapsed time of a trigger

Member name

DEZ2 Subsystem D
|

Create anather

I Bl

Figure 2. Edit Exception Threshold Set window
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Once the Exception Profiling function is completed, the output data set is

transferred back to the workstation and imported for further usage.
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Figure 3. Import Threshold Set window
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A warning threshold alerts you to potential problems. A problem threshold indicates
a more serious condition.

Let's assume that in this case limits of 1500 and 1800 seconds have been
calculated. So, if the class 1 elapsed time value is exceeding 1500 seconds, it is
indicated as warning. If it exceeds 1800 seconds, it is indicated as problem.

Detecting the time-critical area

B Periodic Exception Log
DB2PM Log Selected Yiew Help

Now that you defined the thresholds, you activate periodic exception processing.
This means that DB2 PM checks for time-exceeding events even if you are not
logged on.

This checking routine runs on the host server. If an exception occurs while you are
logged on to DB2 PM, a pop-up window (and optionally an audio alarm) informs
you about the problem and warning exceptions detected during the interval. If you
are not connected, you are notified by a pop-up window when you connect to the
host the next time.

=] B3

GO|IBT | BE || =

Settings | | Active [ Logged | | Details

=

Values

B

Freeze

i

Thresholds | Event log

Help

I Begin | End| DEZ2 Subsystem

Field [ Initial value [ Type F|Elapsed time in application [Class 1]

5611
5511
5511

1773351699 W
3EE3.7I3EEE P
13513607 P

Elapsed time in application

Elapsed time in application ... Field value 3723.845013

Elapsed time in application ...

Threshold

Type Problem
Connection name TS50

Corelation name PRL

1800

Corelation number
Plan name ADE

Primary authorization PRL

E T
Begin date W
End date l—
Origin W
LU netwark (D W
P
T

Requesting location

LU name

LU instance number

Figure 4. Periodic Exception Log window

The fields on the right-hand side of the Periodic Exception Log window provide
details about the selected exception. Using the Display Thread History function, you
can find precise information about the time-exceeding event.

Because class 1 time is the time spent within the application, the excessive class 1
time causing the exception could be caused by a possible SQL statement problem.
The explain function of Visual Explain lets you further investigate the SQL statement
executing at the time the exception occurred and gives you details on the access
paths chosen by DB2 to process it. The resulting output could give you the reason
for the excessive time spent, for example, a table space scan is used instead of an
index.
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Solving problems instantaneously

Besides using periodic exception processing, which checks for specified threshold
limits, you can also request to be informed about exceptional events, such as
deadlock or timeout situations. When you perform exception processing as part of
your regular monitoring, you are always kept informed of any exceptional
conditions—an easy way of staying permanently up to date on what is going on in
your system and solving problems as soon as they occur. And what is more, you
can quickly focus on areas that could prevent you from meeting your performance
objectives.

Coping with a lock suspension problem

The following example shows how you can identify a possible lock suspension
problem.

Poor response time is usually the prime indicator of a performance problem. DB2
response times are classified as follows:

Class 1 The time spent in the application.
Class 2 The time spent in DB2.
Class 3 Various waits, such as the duration of suspensions due to waits for

locks and latches or waits for I/O.

In this case you are primarily interested in the class 3 time, which indicates any
suspensions.

The Thread Summary window lists all active threads connected to the DB2
subsystem you are monitoring, their status, and their response times. If there are
many threads, you can sort them by DB2 PM identifiers in ascending or
descending sequence in order to place the more important threads on top. In this
example, the Qualify function was used to filter the threads and display only the
ones that match selected DB2 PM identifiers.

15511 - Thread Summary - Details View [_ O] =]
Snapshat  Threads Wiew Help
) = 2=
| Xl |2 &2 |Z|B|E| 0
Back | Histary | Forward | Current | | Auto Ref | Set Ref | | Quality | Criteria | | Help
03/26/99 10:39:56
Sort by Primary Authorization' asc.
Frimary Authorization | Plan I Progiam | Correlation Name | Elapsed Class 1 I Elapsed Class 2 | Total Class 3 | CPU Cla
fl] PMOMCT nip SET1AUTA 01:06:27.105510 0.01ea11 0.00932 0.o17
[ PMDCUSER PMOMCT nip S511PMDC 071:0F: 47. 241376 0.451331 0.0M413 0,453
(& PMDCUSER n/p S511PMDC 07:06:53.649145 0.026118 0.003162 0.044
(&H PMDCUSER nip S511PMDC 01:06:54.052271 0.009747 0.001208 0.047
[ PMDCUSER PMOMCT nip S511PMDC 01:06:54. 463851 8615224 01.000054 1423
&P FRL ADB ADBZGET FARL 31:46.827648 0.000345 0.000000 0.000
& PRL DSMESPRA DSNESMES PAL 16.425482 0.009946 0.006062 0.021
PRL1 ADB ADBZGET PRL1 3056 547441 0.000383 01.000000 0.000
DSMESFRR DSNESMES PAL1 14.077609 139834 13.9836.. 0.023
4] | |

Figure 5. Thread Summary window
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In this scenario the threads have not been sorted. However, the SORT function can
be helpful if you want to sort threads by class 3 times in descending sequence so
that threads with the most time spent waiting due to lock and latch suspensions are
sorted to the top. In this case PRL1 would be the top entry in the Thread Summary
window.

To get more detailed information about the class 3 lock and latch times of PRL1,
double-click on the icon next to the corresponding line. The Thread Details window

is displayed.
A 5511 - Thread Details (PRL1] M=l E3
Shapshot  Help
2| | | 2| & e
Back | Histaory | Forward | Current | | Auto Ref | Set Ref| | Help
03/26/33 10:40:06
Overyiew Identification
=E | dentification:
LUz and athers Thread type [ALLIED
Fequester Comelation Status [Engaged in locking
=-DBRM /Package ) |NEI
i Suspensions Parallelizm
&-Times Primauth |PRL1
Clasz1.2.3 Origauth [PRL1
Suspensions Flanname |[DSMESPRR
Other C . [Ts0
Lacking anhection [0
Locked Resources Cannection type [T50
RID Ligt Conelaion name IPALT
T SQ:SSEW'W Conslation number |
OOL Requesting location |SY51DSN3
Mizcelansous
Buffer Manager
SOL Statement
Distibuted D ata
[rata Capt. /Logging
Query Parallelisrm
[rata Sharing Locking
Group Buffer Pool
Stored Procedures

Figure 6. Thread Details window

By selecting the Identification section of the Thread Details window, you can see
that the thread is in LOCK status. To check for objects that are locked or held by
the monitored thread, you can select the Locked Resources section.
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Figure 7. Locked Resources window

On the Locked Resources section you can view all objects that are suspended
because they are locked or held by the selected thread with the primary
authorization ID PRL1.
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Chapter 5. What’'s new in Version 6

DB2 PM for OS/390 Version 6 comprises full performance monitoring and problem
determination support for all functions of DB2, including the ones that have been
added to DB2 UDB for OS/390 Version 6. For example, DB2 PM now shows times
and events for the newly introduced triggers and user-defined functions, and it
monitors the behavior of large objects and the new ROWID data type.

The following major functions are new to DB2 PM Version 6:
* Improvements in monitoring using the workstation interface
* Enhanced DB2 Installer

* Online monitoring of data sharing groups

Improvements in monitoring using the workstation interface

To enhance DB2 PM'’s online monitoring capabilities, an OS/2 based Online
Monitor has already been added to DB2 PM Version 5. While this Workstation
Online Monitor has been constantly improved, DB2 PM also introduced a Windows
NT version of the Online Monitor to even further support environments where
Windows NT is installed. This Windows NT Online Monitor supports the TCP/IP
protocol; the OS/2 Online Monitor supports the APPC protocol. Both OS/2 and
Windows NT based Online Monitors have some significant advantages:

* Eliminate the need to monitor through TSO.

* Improve your efficiency with an easy-to-use graphical interface.

* Monitor multiple DB2 for OS/390 subsystems concurrently.

» Offer improved tuning recommendations on a per-field basis.

* Let you submit DB2 commands from DB2 PM workstation windows.

» Display historical data in enhanced System Health graphics.

In addition, the following enhancements have been added to the Workstation Online
Monitor to make monitoring even more efficient:

* Using DB2 PM's Collect Report Data function, you can gather information about
data and events in DB2. The only thing you have to do is start this function and
decide the kind of data you want to collect. You do not have to know which
traces to start, you just specify the report you want. The data collection can be
triggered and stopped by various criteria. This capability is planned to be
delivered via service update to DB2 PM after the general availability release date
of Version 6.

* DDF threads are shown in further detail. Now you can get information on the end
user’s user ID, the workstation nhame, and the transaction name, which you can
use as ordering and filtering criteria to customize your report sets.

e Thread sort.

* You can monitor data set statistics information for buffer pools online or request it
in statistics reports.

» Statistics data is provided for cached SQL statements, so you can analyze and
evaluate their efficiency.

* Intervall processing.
* Reporting of statistics delta.
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Enhanced DB2 Installer

In Version 6, you can install and customize DB2 PM from your workstation using a

graphical interface, which guides you through the installation sequence and assists

with help functions, if necessary. This is accomplished by the DB2 Installer, which is
delivered with DB2 and has been extended to include installation support for

DB2 PM. Now you can use the same workstation flexibility to:

* Install DB2 PM and control the overall installation process
* Run SMP/E installation jobs

You receive job status information dynamically, and you can edit JCL, perform job
cleanup, and examine job output from the workstation. The DB2 Installer enhances
your productivity significantly whether you are installing DB2 PM for the first time or
are an experienced installer.

Online monitoring of data sharing groups (Sysplex) via a single
member connection

22

The following functions support online monitoring of a Sysplex environment. This
capability is planned to be delivered via service update to DB2 PM after the
general availability release date of Version 6.

» Connect to a whole data sharing group.

» Display threads that are running in a data sharing group. This way you get an
overview of all threads, even if they run on several members.

» Display threads that are running on a single member.

» Display threads and statistics information of any member of a data sharing group
on your workstation window.
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Chapter 6. Planning for DB2 PM

As DB2 PM Version 6 is a feature of Database 2 Universal Database Server for
0S/390, the DB2 requirements must be met. For a detailed list of DB2's
prerequisites, see the appropriate DB2 documentation. In particular, DB2 PM
requires the following hardware and software components.

Hardware requirements

The following hardware is required to run DB2 PM:
* For the workstation-based Online Monitor:

— High resolution monitor

— Workstation capable to run OS/2 or Windows NT
* For the host-based Online Monitor:

— Display station that is supported by Interactive System Productivity Facility
(ISPF)

* For the host-based graphics facility:

— IBM color graphics display station, or equivalent, that is supported by
Graphical Data Display Manager (GDDM(R))

Software requirements

For the host-based functions, DB2 PM requires the same operating environment as
DB2.

For the OS2 based Online Monitor:
* 0OS/2 Warp Version 3 or later

» Communications Manager/2 at Fixpack 1.11 or later, or Personal
Communications plus Access Feature

For the Windows NT based Online Monitor:
* Windows NT Version 4.0 at Fixpack 3 or later

Optionally for explaining SQL statements:
* Visual Explain

Query support:
* Query Management Facility (QMF), a feature of DB2 UDB for OS/390 Version 6

For the host-based graphics facility:

* GDDM Presentation Graphics Feature (GDDM/PGF), a feature of OS/390
Version 1 Release 3
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Compatibility

DB2 PM for OS/390 Version 6 is upward compatible with:
« DB2 PM for OS/390 Version 5
« DB2 PM for MVS Version 4

DB2 PM for OS/390 Version 6 supports the following versions of DB2:

* IBM DATABASE 2 Universal Database Server for OS/390 Version 6 (5645-DB2)
* |IBM DATABASE 2 Server for OS/390 Version 5 (5655-DB2)

* |IBM DATABASE 2 for MVS/ESA Version 4 (5695-DB2)

Migrating

Migration from DB2 PM Version 5 and from DB2 PM Version 4 to DB2 PM Version
6 is supported.

Version 5 of DB2 PM is still generally available. So if you do not plan to migrate to
DB2 Version 6 in the near future, you can order DB2 PM Version 5 and run it
together with DB2 Version 5.

Packaging

DB2 PM comes in a package together with DB2. It is shipped on either one of the
following:

* 9/6250 magnetic tape
* IBM 3480 cartridge
* 4-mm data cartridge

An initial set of documentation is provided with the product. A try-and-buy period of
90 days applies.

Service

IBM provides service for the efficient installation, implementation, and integration of
DB2 PM. Contact your IBM Marketing Representative for the full scope of the
available services.
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Chapter 7. Do you need further information?

IBM contact

For further information on IBM’s DB2 PM, contact your local IBM office, or write to:

* IBM Deutschland Entwicklung GmbH
Department 3704
Hanns-Klemm-Strasse 45
D-71034 Boeblingen Germany

* Fax: +49-7031-16-6440
* E-mail: db2pm@de.ibm.com.

DB2 PM on the Internet

For the latest news on DB2 PM, visit the DB2 PM Internet home page
http://www.software.ibm.com/data/dbtools/db2n1mst.html

Ordering information

Product Product number
DB2 UDB for OS/390 V. 6 5645-DB2

More books on DB2 PM

The following publications are supplied with DB2 PM:

IBM DB2 Performance Monitor for OS/390 Version 6 Report Reference
Volume 1, SC26-9164

IBM DB2 Performance Monitor for OS/390 Version 6 Report Reference
Volume 2, SC26-9165

IBM DB2 Performance Monitor for OS/390 Version 6 Online Monitor User’s
Guide, SC26-9168

IBM DB2 Performance Monitor for OS/390 Version 6 Batch User’s Guide,
SC26-9167

IBM DB2 Performance Monitor for OS/390 Version 6 Command Reference,
SC26-9166

IBM DB2 Performance Monitor for OS/390 Version 6 Messages, SC26-9169

IBM DB2 Performance Monitor for OS/390 Version 6 Using the Workstation
Online Monitor, SC26-9170

IBM DB2 Performance Monitor for OS/390 Version 6 Installation and
Customization, SC26-9171

The DB2 PM library can also be ordered collectively as a set. To order a set of
books, use the number: SBOF-7414. The above books are also available as
BookManager(R) softcopy and PDF files on the DB2 Universal Database Server for
0S/390 Version 6 Online and PDF Library collection kit, SK3T-3518-00. When you
order DB2 Version 6, you are entitled to one copy of this CD-ROM at no additional
charge. Periodic updates will be provided on this CD-ROM, and you will
automatically receive one copy of the CD-ROM each time it is updated.
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Related publications

If you want to find out more about DB2 and its enhancements in Version 6, refer to:
DBZ2 Universal Database Server for OS/390 Version 6 What's New?, GC26-9017

DB?2 Universal Database Server for 0S/390 Version 6 Release Guide, SC26-9013
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Appendix. Notices

This information was developed for products and services offered in the U.S.A. IBM
may not offer the products, services, or features discussed in this document in other
countries. Consult your local IBM representative for information on the products and
services currently available in your area. Any reference to an IBM product, program,
or service is not intended to state or imply that only that IBM product, program, or
service may be used. Any functionally equivalent product, program, or service that
does not infringe any IBM intellectual property right may be used instead. However,
it is the user’s responsibility to evaluate and verify the operation of any non-IBM
product, program, or service.

IBM may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not give you any
license to these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
U.S.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM
Intellectual Property Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106, Japan

The following paragraph does not apply to the United Kingdom or any other
country where such provisions are inconsistent with local law:

INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS
PUBLICATION “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE. Some states do not allow disclaimer of express or
implied warranties in certain transactions, therefore, this statement may not apply to
you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements and/or
changes in the product(s) and/or the program(s) described in this publication at any
time without notice.

Licensees of this program who wish to have information about it for the purpose of
enabling: (i) the exchange of information between independently created programs
and other programs (including this one) and (ii) the mutual use of the information
which has been exchanged, should contact:

IBM Deutschland
Informationssysteme GmbH
Department 3982
Pascalstrasse 100

70569 Stuttgart

Germany
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Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The licensed program described in this information and all licensed material
available for it are provided by IBM under terms of the IBM Customer Agreement,
IBM International Program License Agreement, or any equivalent agreement
between us.

Any performance data contained herein was determined in a controlled
environment. Therefore, the results obtained in other operating environments may
vary significantly. Some measurements may have been made on development-level
systems and there is no guarantee that these measurements will be the same on
generally available systems. Furthermore, some measurement may have been
estimated through extrapolation. Actual results may vary. Users of this document
should verify the applicable data for their specific environment.

Information concerning non-IBM products was obtained from the suppliers of those
products, their published announcements or other publicly available sources. IBM
has not tested those products and cannot confirm the accuracy of performance,
compatibility or any other claims related to non-IBM products. Questions on the
capabilities of non-IBM products should be addressed to the suppliers of those
products.

All statements regarding IBM’s future direction or intent are subject to change or
withdrawal without notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the
names of individuals, companies, brands, and products. All of these names are
fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which
illustrates programming techniques on various operating platforms. You may copy,
modify, and distribute these sample programs in any form without payment to IBM,
for the purposes of developing, using, marketing or distributing application programs
conforming to the application programming interface for the operating platform for
which the sample programs are written. These examples have not been thoroughly
tested under all conditions. IBM, therefore, cannot guarantee or imply reliability,
serviceability, or function of these programs.

If you are viewing this information softcopy, the photographs and color illustrations
may not appear.
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Trademarks and Service Marks

The following terms are trademarks of the IBM Corporation in the United States or
other countries or both:

BookManager DATABASE 2
DB2 GDDM

IBM MVS/ESA
0Ss/2 0S/390

QMF

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of
Microsoft Corporation in the United States and/or other countries.

PC Direct is a trademark of Ziff Communications Company in the United States
and/or other countries and is used by IBM Corporation under license.

UNIX is a registered trademark in the United States and/or other countries licensed
exclusively through X/Open Company Limited.

C-bus is a trademark of Corollary, Inc. in the United States and/or other countries.

Java and all Java-based trademarks and logos are trademarks of Sun
Microsystems, Inc. in the United States and/or other countries.

Other company, product or service names may be trademarks or service marks of
others.
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Readers’ Comments — We'd Like to Hear from You

DB2 Performance Monitor for OS/390
General Information

Version 6

Publication No. GC26-9172-00

Overall, how satisfied are you with the information in this book?

Very Satisfied Satisfied Neutral
Overall satisfaction ] ] ]

How satisfied are you that the information in this book is:

Very Satisfied Satisfied Neutral
Accurate O O Ul
Complete OJ O ]
Easy to find O O ]
Easy to understand O O ]
Well organized O O ]
Applicable to your tasks O O ]

Please tell us how we can improve this book:

Thank you for your responses. May we contact you? [] Yes [] No

Dissatisfied

0

Dissatisfied

Ooogooo

Very Dissatisfied
U

Very Dissatisfied

Ooogoooo

When you send comments to IBM, you grant IBM a nonexclusive right to use or distribute your comments in any

way it believes appropriate without incurring any obligation to you.

Name Address

Company or Organization

Phone No.
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